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Component-based software engineering (CBSE) is con-
cerned with building software systems from prefabricated
components. But what exactly are components?

Components exist in different flavors. For instance, a
component can be a binary building block according to the
definition of Szyperski [6]. Their internals cannot be in-
spected or modified (black-box reuse) and they are directly
usable. Components can also be in source form [4, 5]. Such
components have to be compiled first, before they can be
used. Furthermore, their internals can be inspected and they
can be modified (white-box reuse), although the latter is
usually forbidden. Components can also be collections of
models describing different aspects of a component. Ex-
amples are, the documentation model which contains doc-
umentation for a component, execution model which con-
tains the reusable asset, and performance model which de-
scribes performance aspects of the component.

To build a software system from a set of components,
these components need to be assembled (i.e., composed).
Since there are many different forms of components, there
are also many different forms of composition. Conse-
quently, if we talk about CBSE, we have to precisely specify
what we mean my componentand what kind of composi-
tion we have in mind. This definition of component and
composition constitutes acomponent model.

When developing a software system according to a par-
ticular component model, techniques are used that prepare
components for composition and techniques that perform
the composition. For instance, COM [3] uses global unique
identifiers to identify components, ToolBus [2] uses an
event handling mechanism for dispatching operation calls,
Koala uses C function call binding to link function calls
to function bodies. Acomponent technologyis the set of
techniques that enable composition in a particular compo-
nent model. Observe that there may exist multiple compo-
nent technologies for a single component model. The set
of tools, libraries etc. that implement the component tech-

niques for a component model forms acomponent archi-
tecture. For instance, the architecture for Koala includes
the Koala compiler, a generic build environment, the Koala
software development environment, and the Koala modeler.

There exist several moments of composition during the
life time of a software system. Each composition moment
may require a different component model. For instance, at
development-time, composition typically involves compos-
ing source files, Makefiles etc. Files play the role of com-
ponents, and typical component models are the Koala and
the source tree composition models. At deployment-time,
composition involves obtaining all the parts of a software
application and installing it on a target machine. Software
distributions play the role of components and RPM [1] is a
typical component model. Composition at run-time usually
implies loading requested components in a running system.
Components are in binair form, COM is a typical compo-
nent model.

An additinal challenge of CBSE is to combine all the
different component models that are involved during the life
time of a software system in a uniform way.
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